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MJSTPACT

Proqrmms for rtetllcatcd LSI-11 baaed ●yatmma can aaaily be

atormd in M inataad of flmppy diaka, yet axecute the ● am~
● m dlnk-atormd programa. TWO sample ❑ymtema ● re deacriLwd.

INTRODUCTION

Certain ●pplication can benefit graatly Is:
the powerful Intalllqenca available throuqh ume of
a mini or mlcr(,computer. Th@ lwnefit~ ● re often
naqatod if the rcmultlng ■yatom ia toa complicatorf

for operation hy unaophlatlcated uaern or crmtalnm
crnponentm not suitahlc for the appllra$lon ●nvlron-
mant. Rn ●xampla 1a qul~nt thar unen ● qeneral

rumna~ MI-11 computer complate wlrh full feature

t-rmlnml anrl flnppy tllIk drives, in an Intluntrial
●nvlrrrmel,t that must tm. operatad by productlrrn
peraonncl . Jr In unraammnable tn ● aaum~ the mper-
● tor can cnaur~ the cnrrmrt flrrppy la lnatl-rt, brlnq
UP ?h@ ~p-ratlmrr ❑yntmm, •nt~r th? prop-r rnrmnnnd

to ru- trw ●ppllratlrrn prnqram, and * ●hl~ tm
:Cmrlve prob)~m” ml nny qtpp.

W* ● ro d-.~~lriplnq ● n,imtur of lnntrum~ntn fer

● rhrmiral pror--mp Iinp. The InntriEmPnts •r~ !,, I*

,.p~ratqd hy n vmrj~ty nf p@rar=nn with dlVPrn- )Mrk -

zrnumdn, l.c., ■tartlnrr araAm t*rhnlrlmnP fn flnnr
nt,p@rvlnf,rn. Slmpl~, ●tralqh*fnrwarrl oporattnn of
.mll *qlllpPrt in nmdml!. Tbp ●nvlrnnmcnt Ir that

of ● mnrlorn, w~l ]-mmlnt.mln*ft prl,rm~mlnq plant . Thm

●rm[jmrhmr- IP ~nntrnllod to t,- ■af - for h~~ nccu -
pnt ~nn, ●l t I)nucrll ● tvtn rma 1 r(wrdit It-mm occaalonall y
rrrrur . Emall magnl:tlrlr vlhrmtlon may b ●npw I .rl.

Sovaral ooalB ● r~ ccmwmn to thm vnrloun fln -

* uhmd ■ymtemm. Th@ fnllrrwlng qnals uerc ● rI IIP m-t
at m!nlmwrl r[, mt ●nd with ● mlnlmmtw numhor of t?rrmpn-

nonlm.

[1) Creml@ D very “frlmnrlly ’ unor mnvlronmmn! I

OI!P t hat urrultl nrrt lntlmlrtatm unnklllad
ummrm, Mlml,ly turninq prrw9r or} In ●ll

that I* rmq!lirmrl to boqln npcrmtlnn.
(2) Arhimv- rmll.l,lm i,pmlat,lon in an lnrt\ln-

t rlal ●t,vlrnnmenr . ~slntcnarrru n-:~n to
he ●(-r,rmpllphmrt quickly ●mA eaml”,y In tlIm

rlpld.
( )) Protmrt the prnqrarn and data frnl. ● r( i-

dmnlml or mal iri(l,.lm rrrrrupt!rin lty t h,
Opr},t”r m: othcre.

(4) An~ rrimltnlrat \rr,,.r with mthor prllrenm!,rm

811 fimvlrmn ●tl#v\llll II- \*lm EIr.:pl, n9twllrbm.
ThmmD wsnln trannlntorl into m)rm ●IIei.lfli IF.

Crlll,,nmrtlmm

(11 If prlmmlt,le, rhm npctt for 0 tllmk drlvm

atwl full reafuro tmr-lnal ■hII,.Ild 119 ●llml-

nalmd.

l)) Al I lia Idwmo r.rmpi,!lml!l !. ■lIIIIIlfl t- I ●aIll I y
●uqllm!, l” ,.,,mma,,.Jml Ullttm.

1;) l’tIm rrlr. ml)abt)ld t- ● m a.brqtma.t mm pIlnmllI19.

}1, ,ll:f

:,
!I 1’

.! 1, .,, .:,,.,; 1’111;’:111,~“;ll
..,,8s f ,,, , ,IIIJ)

1.” .1”’” ‘“,

‘Il! ,, 1,1 ,,1’~ l:,l’; .:l,’’..ull: ilv,}lltllllllli.
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(4)

(5)

(6)

(7)

(n)

((, )

Maintenance and rapa]r wolllr: con61at of
●wapplnq comprrl .,ntn or circu]r hosrdr..

All crnmrnunicatlona fi)muld M hy •x~stir,q
Inrluatry-wide ●tandardn.
Software development , nnt nt,cefifinrlly

developed on the field ■yr.tem, ●lx,ulr!I*.

portable .
lnmtallatlr)n and,zor revinlnn of rlIe K, fl-
war~ In ttl~ field ●houid lJr ma:;; a:!

rtirmc-t.

Uherr p.ln~it,lr prrrqramn ●l)r,u]d I* wr lr?o.1,

In hiqh-l~vr] lmnqilaq~.
The Cnmt nf the flrld-lnatal,rd ~yrmvr

wafi to k k~pt lnw.
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32K PM memory, ● DLV1l-J d-chennel ■erial inter-

face, mnr.f a MRVli-C 64X-byte ROM board. DLV1l-MS

● re ueed to convert fran HA to currant ICQP whare

rquired. rhe htntrap is contained in EPR~ on
the MRv1l-C. For the mpeaker-identity-verification
■ymtem, the two remaining quad mluts ar- avzilable

for tho voice recognition module and ●peech ●ynthe-

●izer module. llte current ●yrrte.m confiqurmtlon ummm

cxterrml mdulem connectwd to serial po~te. Sinqle

quantity liet prices for tho MI-11 components ifi

●hut #4200, th? volc~ :mcoqnitlon module ie ●bout
$2100 ●nd the speech eynthenizer cuntom built ~s

l,BE than $1000.

Software
The majority of the application ●oftwara waa

written in RT-11 PO~RAN IV. UnP of MACRO-11 Wm#

rentrlcted to the channal driwr routinen. Undar
■tand-a lone operation, cmteola tarmlnal PORT~N
1/0 wsm prc,vidad by the $BINRT ■dul., which -m

inclurterJat LIN’S time.

Production of task image .SAV forest filgm -m
mtraiqht forward. Standard PORTRAN compilation

prmcadurea wera umed. Th@ LINK ●ap lnvoluarl orro

●dditional ●witch oelactlon In the c~nd line.

The otandard LINK cormand linr was modlflad with
the ‘/INCLUDE’ switch to ●now inclumion of tha
#sIFtRT module.

emecutim. ‘2h,m, ●t pover-up the proqrem ie auto-

matically transferred from KU zo RAH and emecution

begun. Other program= can ke loaded by different
Amotntrap ●nt~ point-, which repacify leading dif-

farent W locationfi. Therm are varioua optionfi
one could u-e for ●ntering the bootmtrap.

SPSARSR IDSNTITY VftRIPICATION SYST~

A brief demcrlption Of the ●peaker-identlty-

verification fiymtem in qiven her9 (a mora complete
diocusmion will be the suhjact of a future paper).
An aarly vereion of the ●yetem ●nd some preliminary

roeultn ●ppear ,[n Ref. 2. A PDP-11/34 ●ctm ae con-
troller for ● complete ■ecurlty ●nd hccess control

■ymten. The LSI-11 la ● ❑atallite to the PDP-11/34.
A permon Im enrolled in the ●yotem by a trainit;q
process that genmratem ● ●at of voice templ~tem.
At the and of traininq the voice tomplatea ● re
■torcd on dimk :n che PDP-11/J4 under ● uler Jr
nwriber. When ● person wifihes to he verified (for
aRAmpl@, ●nter a controlled ●rea), he enterfi h,io Ii)
ramher via ● numarlc keypad. The 11/34 ver~.f~es
‘-hat the nwnkr 10 valid ●nd dwnloada the appro-

priate volta ttmplatos to the LS1-11, which in turn
downloarla them to the voice rccoqr,ition mdule. The
unar I- then prranpted thrrrug))a se-ies of utcerar,ce!,

and hlm Identity checked. hi, col)trol of the LS I-11
ia by commando from tha 11/14: commnunicat~ona It ty
■erlal MCI] charactora.

At po~r-up thr LS1-11 comwa up An a qul~~crnr

atatc awaitinq ● - 11/34 crnrmarrd, Th@ p ,,qram tt,{.:

Im lnad~d by tF.c bootstrap la the n~,rmall} umel

v-rify rout inc. Mtmr curcutlnq tl-,? 11/34 command,
thr. LSI -.1 rcpli~m ●nd r~turno to tl:e ●wait -comanr!

mtwlc. lf thr cmmand Im to ●nroll a new pe:mon,

the prnqrm jum:,m Into the immtecrap at tt,r polf,t

that lnarfn anrt ●RQrures th~ traininq pri)riram, A!

th~ *nd nf th- !raininrr wmmlon ● ~ump lb ●qa::,
mad- to the hmtmtrtip tf, lnart anrt ●mrutp th~ vrr;-

lNtiTPIJM~; ktUNITL)k SYSTEM
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Flgura 1. lnotrum~n? monitor mynt~mm

In both fiystamm !IIP full 56K-byte RM spar- in
●vallahlfl for th- apl,licatlonn proqram~ (64K mlnum

tho EIK 1/0 npaC@). % partionlng of th~ memory
Bpace into AM or RVH ●roam wam nmmdmd. Tha number
of ●p~llcatlon programn could b. ●rfpmnded try the

•drllt~.ol, of Up to 16 MIW1l-Cfi (Up ?.0 64K-lryta ●ach).

Am mnre proqramm ●r- mddad, more clmv~r usc of the

brmtntrap ■pacm may ba requircrl. The pnw-r.up prn-
qran cr-mlrl lw ● menu prnqram fnr ●olcrtlnq rmc of
mpw~ral ●ltarnativgm.

The ●oftware development wan done on a PDP-
11/04 hont operating undar RT1l V4.O. The 11/04
●ysterm containe two RLOi hard diske and an Rx02
floppy dlek. ‘I%un, the speed of the hard dimk was
used for program development and the convenience of

the floppy was ueed for program tranafer. The
devel~nt MI-11 eyetem 41eo containm an RJI02 and
run- ~11. A third party Q-hue cunpatible EPRCM
prmgr-er waB purchamed for transfaring the pro-
grame from floppy dimk to LPW. The programming
syetem provided a word progrannning mode (two B.bit
wide EPROMe simultaneously) Mo thdt portioning into

high-byte, low-byte we not nacemeary. The jumperfi
on the MRV1l-C ●now use of a wide variety of
EPRWS, limited to the ningle power ●upply variety.
We have muccesafully uaad the Intel 2716 ●nd the TI

T14S2532C Some care is required to ●elect proper
jumpere for the 129 wire-wrap pin-.

6UNMAFiY AND CONCLUSIONS

Our work hat shown tlmt compect LSI-11 ❑ystemB

for dedicated (but flexible) ●pplications can be

built. No dlek need be prementl the pr~gram can
begin operation ●t power-up. The painful process

of RON-RAM partianin~ can be avoided and most of
the arrftware can be written in a high-level lanyuage

(FORTRAN in our ●xamples). Howver, the FORTPAN
code dld raqulre conmirlerably more memory for tt;e
console 1/0 than a corresponding asoemhly language.
Development could ti done on ● IJ31-li system wit)}
floppy diek, or the fanter mpeed of a hard Jlsk
nymtem could be umed and the programs then trans-
ferred! to the flnrpy rlimk.

REFERENCES

1. Hlcrocmputerm ●nd Memoriem iblgltal Equlpmr,l,t_—
Corporation, 19Ell).

2. W. Ford ●nd D. C. Shirk, “Appliraticnn of Voi:v

InpuL/Out.put,” Nucl. Mater. Uanaqe ~, 412-417

(19R?I.



% ~. -.. .. , ,-

. ,. ..1

I I

1 -—- 1

,

‘\-. “- -M
‘ -“

id
!1


